Characterization of the human zona pellucida from fertilized and unfertilized eggs.
Zonae pellucidae were isolated from a variety of human eggs collected from follicular aspirates for in-vitro fertilization. Zonae were removed from pools of eggs classified as fertilized but unsuitable for embryo transfer, inseminated but not fertilized, and immature and not inseminated. Isolated zonae were heat solubilized, iodinated and separated by two-dimensional electrophoresis. Under reducing conditions, zonae from unfertilized eggs separated into three acidic proteins with molecular weight ranges of 90,000-110,000 (ZP1), 64,000-78,000 (ZP2) and 57,000-73,000 (ZP3). Under non-reducing conditions, ZP1 and ZP2 co-migrated at Mr 92,000-120,000. An identical pattern was seen from zonae isolated from eggs that were not inseminated. Therefore, if chemical modification of the zona is effected by spermatozoa, these changes were not apparent in the electrophoretic patterns. The electrophoretic pattern of zonae isolated from eggs classified as fertilized revealed fertilization-associated modification of the zona pellucida. This was expressed as a modification of the ZP1 molecule, and was only evident after reduction of the sample. We suggest that this modification may be effected by egg cortical granule dehiscence after fertilization and that the chemical modification of the zona may be involved in a zona block to polyspermy.